Introduction
In recent years, territorial trends in Europe have led to an intensifi cation of polarisation, and this trend is especially clearly distinguishable in the post-socialist Member States of the European Union (EU) (Lang, 2011) . Polarisation is clearly seen when the capital city and several bigger cities are rather intensively growing, whereas the territories that are located outside their economic hinterlands are characterised with constant decline. Tendentiously increasing economic and social differences between the regions allow us to assume that territorial polarisation will increase conditioning peripheralisation of non-metropolis territories.
The depopulation of rural territories of Lithuania has already been occurring for more than half a century (Kriaučiūnas, 2010; Daugirdas et al., 2013) . After the restoration of independence in 1990 the depopulation processes even intensifi ed; however, still around 33 per cent of the population of Lithuania live in the rural territories. At the end of the 20th century the Soviet Union collapsed and Lithuania not only became politically independent but also switched from a planned to market economy. However, the kolkhoz settlement structure, which has been rapidly changing in recent years due to the lack of workplaces, is still similar to the one that was formed in the Soviet period. The importance of the traditional activities of rural areas (e.g. agriculture, forestry and fi sheries) is in constant decline.
The purpose of the article is to show the main trends in the changes to the system of rural settlements in Lithuania and to determine the regional peculiarities of these changes. In order to achieve this, several tasks were set. Firstly it was necessary to describe the trends in the main demographic and socioeconomic indicators during the last fi fteen years. Secondly, attention was paid to location and distance issues. The third step was the analysis of the situation in the rural territories of Lithuania and this was carried out in the context of the changes in the sizes and locations of rural settlements.
Regional disparities in depopulating territories in post-socialist countries in Europe
Smith (1996) stressed that in order to forecast the development of a region, it is fi rstly necessary to look into its past. The historical heritage and the changes in the settlement system are especially evident in Central and Eastern European 1 (CEE) countries. The weakness of the regions or the currently ongoing processes of degradation of the settlement network in CEE countries depend on historical circumstances (Farago, 1999; Bihari and Kovács, 2006; Timár and Kovács, 2009 ). The socioeconomic changes in the CEE countries started at the end of the 20th century when they emerged from a period of domination by the Soviet Union.
Many researchers (e.g. Becker and Bloom, 1998; Krisjane, 2001; Sobotka et al., 2003; Nagy, 2005; Nagy, 2006; Burneika et al., 2013; Otto and Chmielewska, 2014) claim that the growth of territorial imbalances and the degradation of networks of settlements in the CEE countries are consequences of the transition period. When switching from a planned to a market economy, power was given to entrepreneurs (Scott and Storper, 2003) , as entrepreneurship was thought to be the engine that would lift the country to a higher economic level. However, although business has been allowed its freedom, insuffi cient thought has been given to the consequences of capitalism for the regions. The transition period saw an increase in the growth of capitals and other big cities while the rural settlements have depopulated and degraded. This growing territorial polarisation has led to increased attention being paid to lagging regions (Czyz, 2002; Grossmann et al., 2008; Pallagst, 2010; Reckien and Martinez-Fernandez, 2011; Lang, 2011 Lang, , 2012 . The researchers underline the negative polarisation trends, stressing that such territorial unevenness results in the emergence of areas of growth and stagnation. 1 We use CEE to mean the post-socialist countries of central and eastern Europe that did not belong to the Commonwealth of Independent States.
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Keywords: peripheralisation, rural settlements, rural regions, depopulation * Lietuvos socialinių tyrimų centras, Visuomenės geografi jos ir demografi jos institutas, Alberto Goštauto gatvė 11, LT-01108 Vilnius, Lithuania. Corresponding author: gintarei.pociutei@gmail.com However, the processes of depopulation and changes in the network of settlements in post-socialist countries were not unexpected and stand as the natural process. The demographic and socioeconomic problems in CEE countries occur in all territorial units but, with the growing inequality between centres and peripheries (Raagmaa, 1996 (Raagmaa, , 2003 Churski et al., 2014) , they most strongly affect the peripheral rural territories (Amcoff and Westholm, 2007) . The strong urban centres rapidly grow together with the rural territories around them that serve as residential places for higherincomes residents, whereas the remote agricultural rural regions and big industrial centres from Soviet times continue to decline.
This article aims to add to the body of literature that shows the ongoing changes in the post-socialist countries of Europe. The information it contains draws attention to the declining (and even disappearing) system of settlements and the increasing peripheralisation process in Lithuania.
Methodology
Lithuania is divided into 60 LAU1 regions (municipalities or savivaldybės), of which six are city (urban) municipalities (Vilniaus, Kauno, Klaipėdos, Šiaulių, Panevėžio and Alytaus) and 54 include both urban (towns) and rural territories 2 . This article focuses on rural territories. The term rural territory (settlement) is not clearly defi ned in Lithuania. The law and researchers use this term in various ways. Here we use the defi nition of rural territories provided by the Republic of Lithuania Law on the Territorial Administrative Units of the Republic of Lithuania and Their Boundaries (Republic of Lithuania, 1994) . The statistical information that is collected by Statistics Lithuania is also based on this defi nition. According to the law, small towns (fewer than 3000 inhabitants), villages and steadings, i.e. residential territories having no characteristic features of city or town, are attributed to rural residential territories. Rural territories cover 97.4 per cent of Lithuania's territory (Nacionalinė žemės tarnyba, 2013). According to the population census of 2011 3 , there were 20,940 rural settlements in Lithuania. Therefore, rural settlements account for over 99 per cent of all settlements (including cities and towns), but only around 33 per cent of the population, of Lithuania.
The results section consists of three parts that were prepared using different methodologies. The fi rst part shows the fl uctuations in the average values of the main demographic and socioeconomic indicators in Lithuania during the last fi fteen years. This part has been prepared using data that were provided by Statistics Lithuania 4 . The second part presents the accessibility situation that appears in Lithuania when combining time and location questions. By adapting the methodology that was developed by European authors (Schurmann and Spiekermann, 2006; Dijkstra and Poelman, 2008; Jonard et al., 2009) 
The other territorial levels in Lithuania are ten NUTS3 regions (apskritys), and LAU2 wards. http://www.stat.gov.lt/en/home eral regions in Lithuania were identifi ed. The model is based on just two components: settlement network (especially bigger cities) and car travel times. Cities where the population exceeds 50 thousand was considered as centres of attraction. This threshold was chosen because cities of such size can offer a wider selection of jobs, higher education, specialised health institutions, supermarkets and various services (Schurmann and Spiekermann, 2006; Dijkstra and Poelman, 2008) . Following this approach, the six biggest cities in Lithuania -Vilnius, Kaunas, Klaipėda, Šiauliai, Panevėžys and Alytus -meet the defi nition of a centre of attraction. Therefore, the accessibility of these cities by car within a certain time was analysed using ArcGIS software. According to Dijkstra and Poelman (2008) , who analysed remote rural territories in the EU, the optimal accessibility time by car to the regional centre should not exceed 30 minutes, although accessibility time up to 45 minutes was considered to be relatively good. Therefore, a 45 minutes limit was used as a criterion to distinguish remote rural territories. Meanwhile, those regions from which it takes more than an hour to reach the centre of attraction by car are considered to be 'extremely peripheral' (Tóth, 2006) .
Using the same analysis principle, accessibility was estimated at a different scale: the accessibility by car of the centres of the 60 municipalities. This analysis made it possible to identify the places in Lithuania that were lagging even within the territory of the municipality. In accordance with Jakimavičius and Burinskienė (2007) , the assumption was made that the informal limits of the centre were defi ned by the accessibility of the administrative centre by car within 15 minutes. Meanwhile, the locations from which it took more than 35 minutes to reach the centre of the municipality were designated as peripheral. We recognise that these models do not take into account the effects of traffi c jams or fl ows of cars, but they provide general and suffi ciently accurate information concerning Lithuania.
The . In order to prepare the comparative analysis and to determine the regional disparities, and to show the trends evident in the changes, we compiled a database of all 20.9 thousand Lithuanian rural settlements. From the database and the information collected during the fi eld trips organised in 2013 and 2014, we were able to count the population change even in the smallest settlements. We were also able to look deeper into the social features: age structure, possibility to fi nd a job, ability to be mobile and work in places other than the place of residence. The collected data led us to exclude the most vulnerable settlements where there were only a few residents left and even to identify the settlements that were left without inhabitants. The changes in the network of Lithuanian rural settlements were analysed on the bases of the changes in the number of residents that occurred in particular settlements.
Results

Fluctuations in the main demographic and socioeconomic indicators in Lithuania
In the post-reform period in Lithuania, demographic and socioeconomic changes were closely connected with periods of economic boom and recession. Since 1996 the number of inhabitants has constantly decreased (Figure 1) . Lithuania lost around 20 per cent of its inhabitants during this period, and currently the total population does not exceed three million. The main causes of population decline are high emigration and low fertility rates.
The average population density of Lithuania was 55.4 inhabitants per km² in 1996, 53.8 inhabitants per km² in 2000, 52.1 inhabitants per km² in 2006, and 46.1 inhabitants per km² in 2012 (Figure 1 ). The population density decreased at different rates across Lithuania: a notable decline in inhabitants occurred in the infertile and exceptionally natural but economically weak areas or border regions but the most rapid depopulation was in urban territories (Kriaučiūnas, 2010) .
The number of inhabitants in the rural areas has also decreased. Between 1996 and 2012 the rural territories in total in Lithuania have lost 15.6 per cent of their population. In 1996 the population density in the rural territories was 18.1 inhabitants per km² whereas in 2000 the fi gure had decreased slightly to 17.7 inhabitants per km². In 2006 the rural population density did not exceed 17 inhabitants per km² and in 2012 the fi gure was below 16 inhabitants per km² (Figure 1 ).
There was a negative rate of natural population increase (RNI) during the analysed period. This has led to the problem of an ageing population, one that has become particularly acute in the north-eastern and southern parts of Lithuania. Prior to 2000 the RNI did not exceed -1.5‰, whereas after 2000 the rate leapt to -3‰ and still remains highly negative (Figure 1 ). By contrast, at the beginning of the last decade of the 20th century the RNI was positive (in 1992 it was 3.2‰) but since then it has been constantly decreasing, reaching its lowest rate (-4.0‰) in 2006.
Net migration rates changed during the period under analysis. There was (and still is) a quite intensive emigration process. The last decade of the 20th century was distinguished by a high emigration rate, which showed in the low net migration rates: in 1996 and 1998 average net migration rates in Lithuania were accordingly -6.5‰ and -6.2‰ (Figure 1) . The net migration rate increased to -9.5‰ in 2004 but in 2006 emigration decreased and the net migration values were the lowest (-1.4‰) for the entire analysed period. There was however only a short pause before another emigration wave, which peaked in 2010, when the net emigration rate reached -25.2‰ (Figure 1) .
During the same period, constant economic growth was noted at national level through foreign direct investment (FDI) and added value created by the employed population. Meanwhile, the unemployment and construction indicators refl ected the changing economic situation (Figure 2) .
In the middle of the last decade of the 20th century the unemployment rate was relatively low. In 1996 it was 7.1 per cent but by 2000 it had reached 16.4 per cent. In the fi rst years of the new millennium it steadily decreased until 2006, when it reached 3.4 per cent. After 2006, the rate again increased to a peak of 17.8 per cent in 2010, the highest unemployment rate of the entire post-reform period. The rate then fell slightly to 11.7 per cent in 2012, i.e. similar to the rate in 2004 (Figure 2 ). These fl uctuations of unemployment rate were highly infl uenced by economic crisis and boom periods (Burneika, 2012) .
Since 1996, when FDI statistics were fi rst collected, the sum invested in Lithuania has grown 18 times, from LTL 755 per inhabitant in 1996 to LTL 14,059 per inhabitant in 2012. The amount of money invested and the number of investors still show an increase (Figure 2 ). Constant growth also occurred in the added value created by the employed population. In fi fteen years, values have increased almost fourfold: in 1996 the added value created by the employed population was only LTL 8.2 thousand per inhabitant, whereas in 2012 the average level of this indicator had reached LTL 31.3 thousand per inhabitant (Figure 2) .
During the period of analysis, the level of construction activity were varied. Between 1996 and 2004 the num- ber of new apartments built for every 1,000 inhabitants of Lithuania remained relatively constant and did not exceed the 1996 value of 1.5. After 2004 the rate of construction increased to a peak of 3.7 new apartments per 1,000 inhabitants in 2008. However, during this boom period there were differences between regions. In 2008, the average rate of growth of Lithuania was boosted by high construction rates in the municipalities of city districts (Vilnius, Kaunas and Klaipėda), the rapid growth of suburban areas and the movement of inhabitants to private housing estates around the cities. Meanwhile, the majority of the regions were characterised by low construction rates. After 2008, national construction rates returned to the level that was seen at the end of the 20th century (Figure 2 ).
Location infl uence for the peripheralisation
The patterns of the fl uct uations in the values of the indicators differ between the municipalities of Lithuania, showing growth in some regions and a rapid decline in others. One of the factors that infl uences these inequalities is distance: distance from the capital city, distance from the bigger cities, distance from the border, distance from the major roads etc. Even in this world of technology the example of Lithuania, according to our survey, shows that location still plays a great role in territorial development.
In the context of accessibility to the six big cities, the north-eastern, south-western and northern parts of Lithuania were considered as the peripheries of the country, from which it took longest to reach the regional centres (Vilnius, Kaunas, Klaipėda, Šiauliai, Panevėžys and Alytus) (Figure 3a) . Meanwhile, in Lithuania it is possible to reach the administrative centre (the centre of municipality) by car rather comfortably and quickly, and this is partially infl uenced by the good road network in the country. It was possible to note (Figure 3b ) that it takes longer to reach the administrative centre in those municipalities that are distinguished by a bigger occupied territorial area, as well in those where the central city was geographically located in the outskirts of the municipality or where there were natural obstacles. It takes more than 25 minutes to reach the administrative centre from only a small part of the territory of Lithuania. Most of the territories from which it takes 35, 45 or more minutes to reach the administrative centre are located in eastern and central Lithuania (Figure 3b) . The relationship between location and peripherality in the different districts of Lithuania was illustrated by statistical information and the results of the fi eld studies and discussions with local residents (see also Kriaučiūnas and Daugirdas, 2013) . The rural territories that are more difficult to access are depopulating faster than rural settlements on the outskirts of the bigger Lithuanian cities or the cities that serve as the centres of the district. These inequalities between settlements of different locations according to centre-periphery factor are presented next.
Rural settlement development trends in the 21 st century
During the period 2001-2011 the population density decreased in 74 per cent of rural settlements in Lithuania, including 8.1 per cent where the settlements became completely depopulated. In 18.5 per cent of settlements the number of inhabitants increased, while in 7.5 per cent of settlements the population level remained unchanged.
Around the three biggest cities of Lithuania (in the municipalities of Vilnius, Kaunas and Klaipėda districts), where the overall population increased, the rural population increased in 35-40 per cent of rural settlements and decreased in approximately 50 per cent of them (Figure 4) . In those settlements in the outskirts of Vilnius, Kaunas and Klaipėda, where the population increased, the speed of growth has exceeded several-fold the speed of population decline in those villages where the population decreased. By contrast, in the peripheral territories in the surroundings of small towns, in those villages where the population increased, the speed of growth was several-fold slower than the speed of population decline in those villages where the number of population decreased.
The survey showed that the development trends of the settlements depend on both geographical position and the size of the settlement. The speed of depopulation was fastest in the smallest rural settlements, while in the biggest villages (with populations of more than 2000) the population increased. However, it was the case that most of the big rural settlements were on the outskirts of larger cities (Vilnius, Kaunas and Klaipėda).
Spatial distribution trends of occupation of the rural population
The importance of traditional activities of rural territories (agriculture, forestry and fi shery) is constantly decreasing. In recent years about 9 per cent of the employed population of Lithuania and about 27 per cent of the employed rural population worked in those sectors (in 1989 56.0 per cent of the employed rural population worked in agriculture and forestry). Therefore, more than 70 per cent of the rural population of Lithuania works in sectors other than farming. It means that rural territories are not anymore the places of residence for farmers and forestry workers only.
In Soviet times a great part of the rural population worked in their settlements of residence or close by. Now it is the opposite: more than 50 per cent of the population of rural settlements works outside their villages. The relationship between the population that works in the settlement where they live and the population that goes to work in other territories depends on the supply of employment in the settlement itself and the location of the settlement with regard to the city system. According to the population census of 2011, more than 50 per cent of the employed population of rural settlements in the municipalities that were in the economic hinterland of big cities (regional centres) worked outside their place of residence. In the remote municipalities of central and northern Lithuania less than 30 per cent of the employed rural population did so ( Figure 5 ). With respect to employment we analysed the rural settlements (where the number of employees was more than 50 in 2011) of two municipalities in detail: Trakai municipality being near the capital (Vilnius) and Raseiniai municipality, which is remote from the biggest cities. The analysis allowed us to show that geographical position can have an impact on the employment of the rural population. The closer the settlement was to the city or the main road, the smaller the share of the population that worked in the same settlement (Figure 6 ). By contrast, if the municipality and the rural settlements were further from the capital and other stronger regional cities, the residents of these distant rural settlements worked in the nearest surroundings.
The survey also illustrated the disparities of rural settlements and their residents even in the same municipality ( Figure 6 ). In Raseiniai district municipality the most mobile residents were in those settlements that were located near the Klaipėda-Vilnius highway. Meanwhile, in Trakai district municipality the most mobile were the residents of the northeastern part of the district. This part of the municipality is closest to Vilnius city municipality, thus it serves as the place of residence for those that work in Vilnius. Changes in the functions of rural settlements and centre-periphery factor
While the importance of traditional rural activities decreases in the rural territories the demand for rural territories for other activities increases. The most important of these include the demand in rural territories on the outskirts of larger settlements for the construction of dwellings and the demand for rural territories for the relaxation of citizens in the recreation districts. In the municipalities around the biggest cities (Vilnius, Kaunas and Klaipėda) the suburban settlements (up to 20-30 km from the city centre) are already formed and are developing further. Around the smaller cities (the centres of municipalities), areas of suburban settlements are also forming (only accordingly smaller ones). In the rural territories where there is a demand for recreation, the number of summer visitors is increasing several-fold and the difference between the winter and summer population levels is increasing.
The changes in rural settlements attributable to the factor of centre-periphery take place in the general historically created background of regional differences. North-eastern Lithuania is typifi ed by small villages and western Lithuania by bigger rural settlements. In the different regions of Lithuania, depending on the geographical position with regard to the centre-periphery, the functions of rural settlements have changed in different ways, as described above. However, in most rural territories of Lithuania depopulation of the villages is occurring.
During our survey we investigated the changes in institutions and service establishments in the rural settlements. This analysis showed that institutions in rural settlements are rapidly disappearing.
Firstly, most of the kindergartens in the smaller rural settlements have been closed. In Soviet times it was normal to have a kindergarten in every kolkhoz central settlement. After the Soviet Union collapsed, these central settlements lost both their importance and their residents of working age, and the fi rst institutions to be closed were kindergartens. Thus, in six years (from 1989 to 1995) the number of kindergartens in rural territories decreased by over 75 per cent and the number is still falling (Figure 7) . Although during the last decade the number of kindergartens has changed only slowly, a fundamental difference is evident between rural and urban territories: in the cities the number of kindergartens has recently increased after a period of stability, whereas in the villages the decline is continuing. Our survey underlined that the number of kindergartens depends on the size of the settlement and its place in the hierarchy of settlements. According to the survey data, the kindergartens remained in the bigger settlements where the number of residents was not less than 600. However, in recent years multifunctional centres have begun to be established in the smaller rural settlements, where the education of groups of pre-school children is projected to be one of the activities.
The speed of decline in the number of schools is also very rapid. Practically all primary schools are being closed, and the closing of basic schools was related to local factors (activity of the community, the role of wards, geographical position etc.). Where schools of neighbouring village compete for survival it is often the case that one of the schools is closed and other is renovated. Meanwhile, the libraries remain in almost all settlements where they used to be.
The survey also showed that in practically all rural settlements the former kolkhoz catering institutions have disappeared. These catering institutions have remained (or new ones have been established) only in some settlements in the outskirts of bigger cities, near the main roads or in the recreation regions. They do not serve local people but rather the visitors or passing trade. Meanwhile, according to the data collected during our survey, the number of shops in the rural settlements remained similar in comparison with Soviet times. The concentration of shops was noted in the bigger settlements. While visiting the rural settlements we could defi ne different types of shops depending on the size of the rural settlement. Shops belonging to supermarket chains were present in villages with not less than 300 residents. Private shops not belonging to the supermarket chains were found in the smaller villages. Meanwhile, in the smallest villages (<100 population) the residents were usually served by mobile shops visiting the settlements.
Cultural centres, post offi ces and medical institutions have survived in most former central kolkhoz settlements but their hours of operation have been reduced, with some working only for a couple of hours per day. In most settlements the cultural centres were abandoned or badly neglected. In recent years, however, these centres have been renovated at a rapid rate and have become the multifunctional centres for the village residents.
During recent years in Lithuania the activity of local rural communities has increased: in almost every bigger rural settlement projects that are fi nanced by EU funds are being implemented, public squares and central parts of the settlements are renewed, multifunctional centres are being created, and so on. On the other hand, owing to the depopulation and ageing society the possibilities for government, the institutions of the districts or local rural communities to infl uence the peripheralisation and territorial transformation processes in Lithuania are weak. 
Conclusions
The general trend is of negative change in Lithuania, only the three biggest cities (Vilnius, Kaunas and Klaipėda) are able to maintain their demographic and socioeconomic potential. In the greater part of Lithuania the process of peripheralisation is taking place. The constant rural depopulation underlines that many rural territories are in a state of permanent 'backwardness' relative to areas that are more attractive for living such as the cities or even foreign countries. The peripheralisation process is clearest in the northeastern part of Lithuania where there is no city that could serve as a centre of attraction.
One of the main factors infl uencing the development of rural territories is that of 'centre-periphery', which functions in the context of different historically formed settlement networks and natural conditions. The main instrument of this factor is the territorial distribution of work places. The better-paid places of work that exist in the bigger cities and their outskirts determine their greater attractiveness. Data on the share of the employed rural population and the distribution of their work places illustrate the decrease of traditional activities in rural territories and the mobility of rural population. Such a situation can lead to the migration of more mobile residents to places closer to centres of employment (usually the bigger cities or their outskirts).
The concentration of population in the cities and their outskirts and the depopulation of peripheral territories are natural processes that change the territorial residential system that was artifi cially formed and suited for the kolkhoz structure. If these trends continue, the transformation of rural territories could occur in several directions. The rural territories on the outskirts of bigger cities will become the residential quarters for city residents. Those in the recreational regions of Lithuania will be transformed into to summer residential settlements. Meanwhile, the rural territories in the periphery will become sparsely populated agricultural and forestry regions. Such scenarios show that some rural settlements are capable of adjusting to the demands of the changing society, whereas the others lag behind and are condemned to slow (or fast) oblivion.
